Effect of ethanol on hepatobiliary transport of cationic drugs. A study in the isolated perfused rat liver, rat hepatocytes and rat mitochondria.
The effect of ethanol on the hepatic uptake of various cationic drugs was studied in isolated perfused rat livers, isolated rat hepatocytes and isolated rat liver mitochondria. In isolated rat hepatocytes and in isolated perfused rat livers, the uptake of the model organic cation tri-n-butylmethylammonium was found to be markedly stimulated by ethanol in a concentration-dependent fashion. The uptake of tri-n-butylmethylammonium at 1 microM was increased to 120% and 137% at 0.5% (v/v, (= 87 mM)) and 1% (v/v. (= 174 mM)) ethanol, respectively. At 25 microM, tri-n-butylmethylammonium uptake was increased to 124% and 152% at 0.5% (v/v) and 1% (v/v) of ethanol, respectively. The uptake of the organic cations azidoprocainamide methoiodide, vecuronium, ORG 9426 and ORG 6368, the anionic compound taurocholate and the uncharged compound ouabain was not markedly increased at these ethanol concentrations. The mechanism of action of ethanol on the uptake of tri-n-butylmethylammonium was further studied. Competitive inhibitors for the type I organic cation uptake system, procainamide ethobromide and verapamil, almost completely blocked uptake of tri-n-butylmethylammonium (1 microM) in the presence of 1% (v/v) ethanol, indicating that carrier-mediated uptake is still involved and that additional passive diffusion is unlikely. Neither the plasma membrane potential nor the accumulation of the cation in mitochondria was altered after ethanol treatment, suggesting that potential driving forces for uptake and sequestration were not affected.(ABSTRACT TRUNCATED AT 250 WORDS)